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PURPOSE: To carry out a glycosylation process useful for the 
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is benzyl) as a sugar donor. 
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i£. 

[S?iJ»l©i¥iHBfcIftW] 
[0 0 0 1] 

[0 0 0 2] 

^-d-^ fc&v>t;iifg«h#«££©*g£U;t*^Wb 

%®t)\ &m^fc<»w9Lm\z&-ox&mmzm$i*nx 

©:?U3vMHbKJfc (yjn->;Hb^) (glycosylate 

[0003] ^unv-jHbSjt&ro^sja. mmomm\z 

[0 0 0 4] gjfiTtt. ^U3->;^teCD^Stt« KSI 

?£^tmte*£«i8uc£A-rs £ taw t>nr^-5. 

t 5 (iffiro U >KxX^;Wb-&**ffl V^fcS. Hasbim 
oto et a\.(Dm& (Tetrahedron Lett. ,3.3,3523(1992) 
) in5«ei:U^7i^^X7r- 

p-773 s F^TtT-b&mm&tvT-stsmms- 

ft&^-XlZbtcyVnzsMm&mTikZtXT^Zo 
[0 0 0 5] 

[58i?l]##ifeL.fc3 tt •5S8JS] Z(Dif')3z/Mtm 



&£g«-r * t & g w t -f s . 

[0 0 0 6] 

&T©h7>XXX5^WbK&&fro;fcBgL *X*x£ 
A&tS ZiZ^nfrZ&l&TZKZ*? ffli* 
tLTBf$.Zt\Z>Z.L*%.m\s1t (Y.Watanabe, S.Maeh 
10 ara and S.Ozaki. I. chem. Soc. , Perkin Trans., 1^18 
79(1992) ) . *\sXZ\onO».1&KMtfi9 i )?i'Mt 

m<Dwm5-m<DismK\zft\,>5ztmwisrc. bp^h© 
xzT)v^<D&&zR!&<Dmmjj\z?nimi>um& j 3- 

[0 0 0 7] 

Wbi] 

a? „ ei 

0— P(OR)2 



w 

7)V~7*J7 (Arbuzov ) (Fragmentation ) Sic 

jgU 7;l/3-;i^iJtft#&itc±9^U3vK£^ 

[0008] *mwm\zz\<D&vfc%\%t%&tfrt>, 

30 (*X7 7-f h) LTfflV>£f9Sfcy<J 3 

->;Hbj£^sn7c 5< u 3 ->;Wbgr?i& 5 c t u 

[0 0 0 9] aJ^#fg9lic:fel7£«tt-£#£UT, 1 - 

40 V, 79 b—^P^^Jl^yr-i K 7D-X©^ 
^f**X7r'f h. I — 7©-^^fWX77 

K Uit?-Xffl^^fWX77^ K 77ty- 
KXXT-^W^^SSrX^Jl/S, s<>iS)V&f£2\Zft 

50 [0 0 10] ^>v>T?^ne,it«#^*§^*si*s:W 



Patent provided by Suqhg^>Mion, PLLC - http://www.sughrue.com 



• 



(3) 



WBW6-2 9 8 7 8 3 



££^if7JVn-;MSi<>:EJfc£ii\ {ro^'^MtS.^ 

— h (MesSiOSOjCFs, MesSiOTf. TMSOTf) , CHsOSOiCFs 
(MEOTf) , NIS : TfOH, ZnCl a . ZnCh /AgC10«. ZnBr 
2 . ZdIj, BiCIs . BiCh /AgCIO^ BiBn . CuCh , 
Cu(0Tf) 2 , SbCls . TeCh &Z$:Rj&mMmt btffl 

[0 0 1 1] 7JW3-;WH, 7^U3>S> «« 

tbTlt &fflWl»> 2® (S^D^UV-^. n JO 

^XDflfifc, x^JPx— r;k Ml<x>, 7-fehxMJ 
itmara-7 oxittftftz oxzycrzit 0*0^^4 or 

BnO^ _ {MeO) 2 P-NEt 2 



Kj£2 0~3 Ofr^*), 1 0 0S6©iR^*^e,n^^«J: 
fc&D, 2 0~3 0»TS«S^«3i^Sn*. tztz 
U «S©«£fc«fcoTtt. 2-3 BKJS£lKttifc;£#<fc 

[0012] z<D&5i3i&RfcHm. Rfo&mam&& 

[0 0 13] 

[gum «Tfc*#«K mmm%'b-3T*mw*3ziz 
i ) 

l. i-l'J>SxxfW^ 

[0 0 14] 
[ft 2] 



BnO 
BnO 




.OH 



BnO 



Tetrazole 



BnO 

BnO 
BnO 




,OP(OMe) 2 



BnO 



2,3/4,6 -x hy-O-^y 
i>jU- d - D - Vfrx — Z 

12.(3 1. 3mg, 0. 0 5 8mmol) 1;^ 
IT. no* ^>lm 1 SrinAS x 

h5V— ;P (6. lmg, 0. 0 8 7mmol) ty^ 
fW7*n75^h (12. 4m 1. 0. 0 7 5m 
mo 1) £JH*.T, MT 1 I^IWSttT*. 

3. RfiO. 5 (B1IW:AW>=1 : 5) 
•H-NMR (CDC Is 270MHz) «5 =3. 50 (3H, d, Jp-OCH 3 
=6.7Hz, a-OCHs) , 3. 54 (3H, d, Jp-OCH i =6.7Hz, a-OC 
Hs ) , 3. 55 (3H, d, Jp-OCH a =2. 8Hz, 0 -OCHs ) . 3. 58 (3H, 
d, Ip-OCHs =2. 8Hz, B -OCHs ) , 3. 47-3. 78(5H, compl ex, 

BnO-^BnO 



30 



a/p = 83/17 
(270MHz NMR<t *3) 

^a/j3-H2.H4,Hs,H«.,H6i,) , 3. 99(1H, t, J 3 -2 =h-< = 
9.5Hz, o-Hs) , 4.70(2H.s,d-PhCH 2 -) , 4.46,4.60(2 

H. ABq, J=12. OHz, d-PhCHz-) , 4.48, 4. 96(2H,ABq, 1=1 

I. 0Hz, d-PhCH 2 -) > 4.81,4.84(2H,ABq,I=10.7Hz, d-P 
hCH 2 -) , 5.54(lH,dd.Ji-2=3.4Hz,It-p=8.2Hz,d-Hi) 

, 7. 10-7. 46(20H, complex, Aromatic) 
sl P-NMR(CDCl3,109MHz) 
6=141.13 (a-m . 142.18 (j3-#) 
a : 0 =83 : 17 
2. >fV=lis)Ut<D2mm 

[0 0 15] 

lit 3] 



ROH, Activator 
MS 4A, CH 2 CI 2 



BnO 

BnO 
BnO 




BnO 



-OR 



9mmi ( ROH=Q— (CHsfeOH ) 

[0016] V w / 

Hb4] {k^-tlA (3 6. 6mg, 0. 0 5 8mmo 1 ) iZi 

50 *H»T. i#^Da^>lml, MfflLttU* 
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(4) #5B¥6-2 9 8 7 8 3 

5 6 

til, 0. 0 5 8mmol) £flOA, S&fcHJttbKX 7h^77-f- (BtffiX^P : ^*V>= 1 : 2) T*8 

7X (18. 3mg, 0. 0 5 8mmo 1) SrilDAT. SfS Z.£\Z& Dft&«iSSft. 

SIt2 0#Wj&#T-S. KJSayczKfcAtt. h [0 0 17] 

»»u snifji'Tifflts. mmmz&inm&fcm his si 

BnO-T BnO 3 ' v 



5 

5_ (84%) 

a : 0 = 2 0 : 8 0 (HPLC) , R f filO. 5 5 (gf&X 
^;I/:^\^>=1 : 5) 

1 H-NMR (CDC 1 3 270MHz) 6 = 1. 98(2H, m, H 2 • , J 
2'-i' =h'-3' =8.2Hz), 2.71(2H,m,Hr ,Jr-i - =8.2H 
z), 3.46(2H,m,H 3 « , J2 - 3 =8.2Hz), 3.56(lH,dd, J 
6 .-6b=9.8Hz, J«.-5 =6.4Hz, 0-H 6 .) , 3.59(1H, t, J 
3-2 • Js-4 -9.8Hz, 0-Hs)> 3.61(lH,dd, J*-i = 7.6Hz,J 
2 -3=9.8Hz, 5-H2) > 3.67(1H, t, J4-3=J4- 5 =9.8Hz, 
/3-H2) , 3.67(1H, t, J4-s=J4- 5 =9.8Hz, S-HO , 3. 
68(lH,dd, J 6 b-.=9.8Hz, »6b- B =3. 4Hz, /3 -H 8b K 4.39 
(lH,d, Ji-2=7.6Hz, j3-Hi) , 4. 60, 4. 53 (2H, ABq, J =1 
2.2Hz, PhCHa-) , 4. 78, 4. 52 (2H, ABq, J=10.7Hz, PhCH 2 
-) , 4. 92, 4. 74 (2H, ABq, J=11.0Hz, PhCH 2 -) , 4.98,4. 
81(2H,ABq,J=11.0Hz, PhCH 2 -) , 7. 10-7. 26(20H, compl 
ex, Aromatic) 
[a] 28 d +11. 5° (C=1.18 CHCI3) 
Calcd for C43H46O6 , C 78.39, H 
7.04 

Found C 78.68 , H 7.03 

mmm2 

[0 0 18] 
[ft 6] 

(roh = O^ 0H ) 

mmwtmmmm 1 \zmr*. 

[0 0 19] ffcgffifflS 3 «7xZ;^D/V-A 
(43. 9 u 1,0. 3251mniol) 
ffr&«J_3 (93.5mg 0. 1478mmol) 



1 2 (82. 5mg 0.3251mmol) 
Xfr)W4 V ?U t )VT ^ > (61. 8 u 1 , 0. 3547ramo 1 ) 
|R* 9 1 % (Activator I 2 ) 
Rffi 0. 52 (»KX^:^it>=l : 5) 
a : j3 = 8 1 : 1 9 (HPLC) 
1 H-NMR (CDCU, 270MHz) 6=1.15-2.10 
[0 0 2 0] 
20 Wt7] 

(miva/^- 0~ )r 

3.60(lH,dd,Ji-2=4.0Hz,J 2 - 3 =9.5Hz, a-H 2 ) > 
[0 0 2 1] 
[ft 8] 

3.59(111,1; a/^- O<o- X 

3.68(1H, t,J4-3=J4-s=9.5Hz, a-H4) , 3.66(lH,m, a 
-He. ) , 3.78(lH,dd,J 6 b-.=10.4Hz, J6b-s=3.7Hz, a 
30 -H 6b ) , 3.93(lB,m, a -H 6 b ) , 4.05(1H, t, J 3 -4 =J 
3 .2=9.5Hz, a-Hs) , 4. 50, 4. 66(2H, ABq, J=12. 0Hz, Ph 
CH2-K 4. 52, 4. 87 (2H, ABq, J=10. 7Hz.PhCH 2 -)> 4.69,4. 
79(2H,ABq, J=12.0Hz,PhCH 2 -)> 4. 85, 5. 04 (2H, ABq, J =1 
0.7Hz, PI1CH2-X 5.00(lH,d, Ji- 2 =4.0Hz, a-Hi) > 7.1 
3-7. 44(20H, complex, Aromatic) 
Calcd for Ca 0 Ha 6 Oe , C 77. 14 , H 
7.44 

Found C 76.89 , H 7.52 
[0 0 2 2] 
40 [ft 9] 
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BnO 
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BnO 
3 




DP(OMe) 2 



(5) 



ROH. BiCI3 
MS 4A, CHzClz 
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BnO 

BnO 
BnO 




BnO 




SJS093 (ROH=3 3-al/X^/-JV) 
[0 0 2 3] 

K^ffifflS It^A (44.7mg 0.07066nnnol ) a? 

3 3-3l/X^;-;V (27.5mg,0.07066mmol) 
B I C 1 s (22. 3mg, 0. 07066mmo 1 ) 

4 a JK* 7 9 % 

Rfl 0. 73 (SKXfjI/:AW>=l:2) 
a : j3 = 1 7 : 8 3 (HPLC) 
[a] 26 d +26. 9° (C=1.57 CBCls) 
1 H — NMR (CDC Is, 270MHz) 6 =0. 56-2. 05(46H,Compl * 



*ex, Cholesterol #&) , 3. 46 (1H, t, J 3-2 = Js-4 =8. 9H 
Z, j3-H 3 ) , 3.46(lH,m, 0-Hs) , 3. 56 (1H, t, J4-3 =J 
4 -5=8.9Hz, 8 -H 4 ) > 3.46(lH,dd,J2-i =5.2Hz,H 2 -s 
=8.9Hz, J3-H 2 ) , 3.66(lH,dd, J 6 .- b =10.7Hz, J 6 .- 5 = 
6.4Hz, B -He. ) , 3.65(lH,m,Hi' ) , 3. 77(1H, m, J 
6b-. =10.7Hz, 0-Heb ) * 4.60(lH,d, Ji- 2 =5.2Hz, 
J8-H1) > 4.52-5.01(8H,ABq, J = ll. 0Hz, PhCH 2 - ) , 7. 
11-7. 40(20H, complex, Aromatic) 
[0 0 2 4] 
Kfcl 0] 




14 (ROH = 3Mfn-JI/) 

mtkmmtmmm 1 \zm?z>. 

[0 0 2 5] 

K^fflfi ft^_3 (35.6mg 
) 

n;i/X^n— ;t/ (21.7mg,0.05623nmimol) 
B i C 1 3 (17. 7mg, 0. 05623mmol) 
4 b iR* 7 2 % 

Rfl 0. 7 1 (Smx^JV : ^it>= 1 
a : 0 = 2 1 : 7 9 (HPLC) (270MHz NMR) 
[a] 27 d +12. 4° (C=1.29,CHCh) 
1 H — NMR (CDC 1 3, 270MHz) 6 =0. 65-2. 50(42H, Compl 
ex,Cholestarol #te) , 3.450H, t, J 3-4 =J 3 - 2 =8. 2H 
z, fl-Hs) , 3.56(1H, t,J4-s=J 4 - 5 =8.2Hz, 0-H4) , 50 



3.45(lH,m, /3-Hs) > 3.61(lH,m, j3-H 2 ' ) , 3.65(15, 
dd, Je.-b=4.9Hz, Jea-s =8. 9Hz, 0 -He. ) , 3.64(1H, 
dd, J2-1 = 6.7Hz, J 2 -3=8.2Hz, 3.74(lH,m,J 
0.05623mmol 40 e.-b =8.9Hz, 0-Heb ) > 4. 59 (1H, d, J 1 - 2 =6. 7Hz, B 
-Hi) , 4.49-5.01(8H,ABq, J=ll. 0Hz, PhCH 2 - ) , 5.29 
(lH,m, a-Hi' ) , 5. 36(lH,m, & -Hi ' ) , 7.12-7.40 
(1H, complex, Aromatic) 
[0 0 2 6] 
Hbl 1] 



2) 
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10 

"C-NMR (CDCh, 68MHz) 
CO 0 2 9] 
Mtl 3] 



[00 2 7] 
Mfcl 2] 



10 



( 



ROH: 



OH 
OBz 



I N SB z4 



■fife a ) 1 2 (17. Ong, 0. 06680nimo 1 ) 

I N S B z 4 (33. 2mg, 0. 05567mmo 1 ) 
it^S_ (35.2n«, 0.05567mmol ) 

jj&b) um&mm ch 3 so 2 cf 3 (12.6/2 1, 

0. 1113mmol) 

I N S B z 4 (66. 4mg, 0. lmmmol ) 3? 
{fr&<»_3 (64. Ong, 0.1012mmol) 
fi&c) &m&mm NIS (14.5mg, 0.06455mmol) 
T f OH (0.57ml, 0. 006455mmol) 

I N S B z 4 (19. 3mg, 0. 03228mmol) 
itS%Q3_ (40. 8mg, 0. 06455mmo 1 ) 
£S6#J5 

mmmmmmm i \zm?% 0 

[0 0 2 8] 

aft RfttO. 29 (SSX?;l/ : ^\*1t>= 2 : 
5) # 
1 H — NMR (CDC Is, 270MHz) 6 3. 12(1H, m,H 6 . K 3.2 
5(lH,dd, Ji • -2- =3.4Hz, J 2 « -a- =9.8Hz,H 2 ' ) , 3.47 
(lH,m,H5' ), 3.49UH, t. J 4 • - 5 ■ = J< • - 5' =9.8Hz,H 
4- ) , 3.78(lH,m,H6b), 3.86(1H, t, J 3 - -z- =h- -* = 
9.8Hz,H 3 - ) , 3. 88-4. 78 (8H, complex, PhCH 2 -) , 4.63 
(lH,t, J 2 -t =J 2 -3=3.1Hz,H 2 ) , 4.68(1H, t, J6-i=Je-5 
=9.5Hz,H 2 ) , 4.88(lH,d, Ji -2« =3.4Hz,Hr ) > 5.53 
(lH.dd.Je-i =9.5Hz, Ji- 2 =3.1Hz,Hi) , 5.54(lH,dd,J 
s-4 =9.5Hz, Js-2 =3.1Hz,Hs) , 5.92(1H, t, J s -4=Je-6 
=9.5Hz,H 5 ) , 6.36(1H, t, J4-5=J4-3=9.5Hz,H4) , 6. 40 
97-7. 56 (32H, m, Aroma t i c) , 7. 83-8. 08 (8fl, m, Aroma t i c) 
I R (CHC1 3 ) 3 6 5 0 , 173 0, 127 0, 122 
0, 1 1 0 0, 1 04 0, 
C a 1 C d for Ces He2 O15 
C 72. 97 , H 5. 68 

Found C 72. 59 , H 5. 58 

INSBZ4 (L/D, 87/13) 03t¥flHt*«k D«W 
: 

m. p. 16 3-16 9. 5<C (Me0H/^1t» 
[a] 21 d =+8. 4° (C=1.4, CHCls ) 50 




OH 

BzOlJ^.OBz 
OBz 



2 1, 7 7. 5 7 (- 



3 6, 1 2 7. 4 5, 1 2 7. 
1 2 7. 9 2, 1 2 8. 0 0, 1 
1 6, 1 2 8. 2 1, 1 2 8. 2 
12 8. 4 3, 12 8. 99, 12 
6 3, 1 2 9. 7 7, 1 2 9. 8 



( 



8 1, 



13 3 



1 3 2 
4 1 

[0 0 3 1] 

Hbi 5] 



1 3 7. 9 3, 1 3 8, 
8 1 

[0 0 3 2] 
Mbl 63 



0 6, 



xe ) 

13 3. 



2 4, 1 3 3. 



X4) 



X)— 
4 4, 1 3 8. 



5 5, 1 3 8. 



( 



O 

A 



O- x4) 



165. 30, 16 5. 4 0, 16 5. 82 
[0 0 3 3] 
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Hti 7] 



mmme (roh=(chs) s coh ) 
msmmtzmm i 

[0 0 3 4] 

a^ffi^S t (6.7/xl, 0.07148mmol) 
{t^%_3 (60.3ns, 0.09531mmol) 
(14.3mg, 0.1048mmol) 
9 9% 

Rfl 0. 65 (KKX^;i/:^it>=l : 3) 
a : 0 = 3 1 : 6 9 (HPLC) 

1 H-NMR (CDC1 3 ,270MHz) 5 1. 26(9H, s, a - t-B 
u, , 1.32(9H,s, B -t-Bu) , 3.4K1H, dd, J 2-1 =7.9H 
z, J 2 -i=9.5Hz, J3-H 2 ) , 3.43(lH,m, /3-Hs) > 3.51(1 
H t dd, J2-1 =3.7Mz, J2-3=9.5Hz, a-H 2 ) , 3.52(lH,t, 
Js-4=J 3 -2=9.5Hz, /3 -H3) , 3. 58-3. 68 (4H, complex, d 
-H4,H 6ai H6b ) > 3.69(ll,dd, J6a-5=2.4Hz, Je.-b =1 
0.4Hz, a-Hei ) , 3.74(lH,dd, J 6 .-b=4.3Hz, Je.-b 
= 10.4Hz, a-Ht>.K 3. 96(lH t dd, dd, J 5-4 =9. 5Hz, J 
s-e. =2.4Hz, J 5 -6b =4.3Hz, a-Hs) * 3.99(1H, t, J 
3 -4=J 3 -2=9.5Hz, a-Hs) . 4. 56(1H, d, J 1-2 =7. 9Hz, 
j3 -Hi) , 5.12(lH,d, Ji- 2 =3.7Hz, a-Hi) , 4.40-4.4 
8(8H, complex, PhOBh- ) , 7. 18-7. 35 (20H, complex, Aro 
matic) 

*J8M7 (RoH=Methyl 2, 3, 6-tri-O-benzyl-d-D-gl 
ucopyronoside) 

mmmmmmw 1 

[0 0 3 5] 

ISSIffifflS f&&*3. (44.5mg, 0.07033inmol) 
RoH Q6.3mg, 0.03517mmol) 
tftfKXtt (10.5mg, 0.07736mmol) 
(32.1mg, 0.1547nmiol) 

[0 0 3 6] 
Hfcl 8] 

BnO" 



ROH 




12 



10 



20 



100% 

Rffi 0. 3 5 (S8xf;k^>=l : 2) 
1 H-NMR (CDCls, 270MHz) <5 3. 36(3H, s, j3 -OCHs) 
, 3.37(3H,s, a-OCHs) > 5. 67 (1H, d, J 1 - 2 =3. 7Hz, a 
-Hi) , 7. 07-7. 42 (35H, complex, Aromatic) 
18 



30 



[0 0 3 7] 
Mbl 9] 



ROH- 



[0 0 3 8] 

t£|g«fflS ft^_3 (48.0mg, 0.07587mmol) 
RoH (16.3mg, 0.03793mmol) 
mtmm (11.4mg, 0-08346nnnol) 
iRsp 8 9% 

Rfl 0. 7 0 : /\*+r>= 1 : 2) 

'H-NMR (CDC! 3, 270MHz) d 1. 23-1. 76(20H, compl 
ex, 

[0 0 3 9] 
[ft; 2 0] 

oc>- 

5.59(lH,d, Ji- 2 =3.7Hz, a-Hi) , 7. 01-7. 38(25H, comp 
lex, Aromatic) 
(##012) 

1. -7>/-X 1-MU>^XXt-;KZ)-&J6K 
[0 0 4 0] 
Wt2 1] 



40 



BnO 



BnO 

BnO 
BnO 




OH 



(MeO) 2 P-NEt 2 



Tetrazole 
CH2CI2 



BnO 

Bn °- Jo. 

BnO' 
BnO- 

8 




OP(OMe) 2 



D-v>y-x) 



(2,3.4, 6-rf7-0-^> l»V- 
(50wg,92.5Mmol) tCg^HW^T 



50 



A^fh^y-JV (9.7mg,138.7minol) . v?/^P*X 
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13 



14 



*D75^h (19.2m1,120.2mdio1) CDUKfln*., £ 

tar 1 mHWfimsit*. *<D&i?3L?)lx-7-)Vt*r 
(2.5g). mmmm-mm^jv •. ^*t»->= i : 9, h 

[0 04 1] 8 Rfi 0. 75 (Bft^X^ : 'S* 

■y->=i : 1) 

1 H-NMR (CDC1 s, 270MHz) 3.4(3H,d, Jr-ocas =10. 10 
1Hz, a-OCHa) , 3. 44(3H,d, Jr-ocas =llHz. a-OCH* 

BnO 
Bn ° v A l 0 

BnO-Vt£^ OP(OMB>2 
BnO- 5 ^ MS 4A, CH 2 CI 2 



*s) , 3. 5-4. K6H+12H, complex, 0-OCHs. oi3-H2, 
Ha.&.Hs.He) . 4.48-5. 0(16H+1H, complex, ph-CHs-, 
/3-Hi) , 5.53(lH,dd,Ji-j =1.83Hz,Jj-p =7.93Hz, 
a -Hi) , 7.3(40H,m, Aromatic) 
"P-NMR (CDCh) 

1 4 0. 9 8 (a -ft) 



14 1.2 (JJHW 
a: 0=86 : 14 
2. yj3i/;Mbo^ 

[0 0 4 2] 
[ft 2 2] 



ROH. TeCI 4 



BnO 

BnO 
BnO 



BnO 

I, 




OR 



§£86019 
[0 0 4 3] 
[ft 2 3] 

(ROH = <^-CH2CH 2 CH 2 OH ) 

ft-&t&8 (96mg, 151.8mmol)K:gJ5l3?B§rF, 

7-i/-74A*Wa7lff Gftl00mg)£:An£. 

rn.WZikts.1tt> 3 -7 *-)V7un/-)\, (4i/xl, 30 
3.6 ymol ) *J0A» 3 6 \Z 4 SMfcyJWP (81.8mg,30 
3.6/umol ) *JDA, ^i&T3 0#ffljfi#T 5. 

^smi-r*. ftsis:«*Mgso ( -?&j®u ©fit-r 

X^)V : A*U->=1 : 2) CitC<J; 0ft £ 

$J3£ (81.8mg) 

[0 0 44] 

[ft 2 4] 



20 



BnO 



BnO 

BnO 
BnO 




10 



0(CH 2 ) 3 Ph 



9. 8 1. 8rag (82%) 
T) 

a : j3 = 9 7 : 3 (HPLC) 
[a] 2 % +17. 4° (C=0.92, CHCh ) 

Rtm o. 8 mnx-j-iv: <\*-v>=\ n 

'H-NMR (CDCh, 270MHz) 1. 8(2H. m, H 2 ' ) . 2.6 
(2H,m,Ha') » 3.35(lfl,m,H 5 ) . 3. 7 (5H, complex, Hz, H.. 
H 6 ,Hi' ) » 3.9(lH,dd, Jt- - 6 =2.9Mz,J 6 -s=9.3Mz, 
Hs'), 3.95(1H, 1, J 3 . 4 =9.3Hz,H 3 ) , 4. 58, 4, 87 (2H, AB 



9. 

q, 1=10. 75Hz, a-phCH 2 -) , 4. 53,4. 63(2H,ABq, J=12. 
21EZ, a-phCHa-) . 4.64(2H, s, a -phCH*-) > 4.7,4.7 
5(2H,ABq,I =11.4Hz, a-phCH 2 -) , 4.83(lH,d, Ji-a 
=1. 83Hz, Hi) 



30 



nmmi o 

[0 0 4 5] 
[ft 2 5] 



[0 0 4 6] 

ft£4&8 (89.8mg.142/zmol ) 

[0 0 4 7] 
[ft2 6] 

-OH (17. l/i 1 , 170 final) 



o-< 



TeC 1< 



(76.5mg,284umol ) 

iRfi 6 8. 4mg (75%) 



50 



Rfffl 0. 8 <B»X^;U:^=Hr>=l : 1) 
[a] 25 > -1-2 3. 4° (C=0.97, CHCh ) 
a : j3=Jfo9 0:10 ( 13 C-NMRiO) 
1 H-NMR (CDCh, 270MHz) 1. 1-1. 9 (10H, complex, 
[0 0 4 8] 
Mb 2 7] 

3.5-4.05(7H,complex,H2,H3,H4,H s ,H6) , 4.52,4.9(2H, 
ABq, J =10.68Hz, a-phCH 2 -) . 4. 55,4. 68(2H, ABq, J 
=12.21Hz, a-phCH 2 -) , 4. 65(2H, s, a -phCH 2 -) , 4. 
71,4. 8(2H, ABq, J =12. 5Hz, a-phCH 2 -) > 5.0(lH,d,J 
1-2 =1.84Hz, a -Hi) , 7.3(20H,m, Aromatic) 
18 C-NMR 
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15 



9 5.7 8 (a-Ci ) 
[0 0 5 0] 
[ft2 8] 

_ _ BnO 
BnO^ | 

BnO 
BnO 




11 



2 

[0 0 5 1] 
[ft2 9] 



9 5.54 (a-Ci ) 

^SSfill 1 (RoH=0-cholestanol ) 

[0049] 

K^ffifflS ft£«8 (5108,80.6 Mmol ) 

#-cholestanol (37.6mg,97 uml ) 

TeC 14 (43.4mg,161.2/zmol ) 

ft-&$>_9 Um 5 3mg (71%) <-2j&mm (#7 

AilLfc) 

Rfffi 0. 6 (B«X^:^*tf>=l : 3) 10 
a : B = 9 0 : 1 0 (HPLC) 

1 H — NMR (CDCh, 270MHz) 0. 5-2. 0(46H, complex, 
cholestonol #&) » 3. 45-4. 0(7H, complex, Ha, Ha, H4,H 
s.He.Ht') , 4.49,4.86(2H, ABq, J =10.68Hz, a -phCH 
2 -) , 4.52,4.65(2H, ABq, J =11.9Hz, a-phCH 2 -) , 
4.62(2H,s, a-phCH 2 -) > 4. 69, 4, 87 (2H, ABq, J =12.5 
1Hz, a-phCHz-) > 5.0(1H, d, J1-2 =1. 53Hz, a- 
Hi) , 7. 3(20H,m, Aromatic) 
13 C-NMR 



20 



30 



[0 0 5 2] 

BSttfflig ft£*8. (46mg,73 /xmol ) 
[0 0 5 3] 
[ft 3 0] 

OH (8. 24ng, 87 (i nol) 

TeCh (19.7mg,73 jxmol ) 

it&®}9_ iRfi 3 0mg (67%) -2_£S*P 

AIL« 

Rff 0. 5 5 (StKXfiV : ^1t>= 1:3) 

a : 0 = 7 5 : 2 5 ( 1 H — NMR) 

1 H — NMR (CDCh, 270MHz) 1.15(9H,s, a- 

[0 0 5 4] 

[ft 3 1] 



1.3(9H,s, 0- 
[0 0 5 5] 
Mb 3 2] 



) 



3.4-4. 1(12H, complex, a&3 -Hz.Hs, &,&,&) , 4.4- 
5.06(16H+1H, complex.ph-CHs-, /3 -Ei) , 5.13(lH,d, 
Ii-2=1.83, a -Hi) , 7. 3(40E,m, Aromatic) 
(###13) 

1. 1i=?t>\ — X l-IU>8XXfM^i 
[0 0 5 6] 
Wb3 3] 



(R-OH = 



OH ) 



BnO 



BnO 




BnO-^ BnO 
12 



.OH 



(MeO) 2 P-NEt 2 



Tetrazole 
CH2C! 2 



BnO 



BnO 



Ui^^,OP(OMe) 2 
BnO-^BnO 



13 



mmum \ 2 (4omg, uum\ ) 

(CHsOhPNEt: (17.7m 1, 111/imol ) 
Th?*/— )V (7.8ng, 111m mo 1 ) 
ft^tt 1 3 R f fit 0.75 <WBX?;W : 
BnO 

-O. 



BnO 



BnO 




.OP(OMe) 2 



BnO 
13 



: 1) 

40 2. afyas'^wtososw 

[0 0 5 7] 
Wfc3 4] 



Ph(CH 2 ) 3 OH. TeCI 4 

MS 4A, CH 2 CI 2 . 
1 h, 0 'C 



BnO BnO 



BnO 




BnO 



14 



mmmi 3 
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17 

mmUm {K&mi 3 (43.9mg, 69Mmol ) 
[0 0 5 8] 
[ft 3 5] 

^^/V^OH (9,38m 1. 69/tzmol) 

Te C 1 < (18.6m 1 , 69/zmol ) 

1 4 3 7. 4m g (82%) ^*X7r-f h* 

a : 0 = 1 9 : 8 1 (HPLC) 



18 



*Rfffi 0. 8 (R»X3\^ : ^if>= 1 : 1) 
1 H — NMR (CDCls, 270MHz ) 1. 95(2H,m,H2' ), 2.7 
5(2H, m, H 3 ' 3.5-3.65(5H,m), 3.85-4.05(3H,m) > 4.3 
8(lH,d, Ji- 2 =7.93Hz, 3 -Hi) , 4,44-5.0(9H,m,ph-CH 
2 - ) , 73. (25H,m, Aromatic) , 

mmm\zm 1 , 2, 3^-To 

[0 0 5 9] 

mi] 



Bn( 



3Bj 
BnO 



1 /;^^x©^yf;^X7 t0^o^'J3-> K©Wiii£ 



;cavfe) 2 + roh 



Ba< 



* p*^- v/-^4a,cb 2 ci 2 



OBn 



(1) ROH = 3 -7 i-;^n^; -JW 











BSfffl 










(eq.) 




(min) 


(*) 


a/0 




1.1 


MeOTi 


(4.4) 




r.t. 


20 


8T 


43/57 


EDA 


1.0 


N1S (1.0) /TfOH (0.1) 




r.t. 


20 


86 


55/45 




1.0 


N1S (1.0) /T10H (0.1) 




-est 


20 


82 


13/87 




1.0 


N1S (1.0) /TfOH (0.1) 




r.t. 


20 


75 


76/24 


Et 2 0 


1.0 


N1S (1.0) /TfOH (0.1) 




r.t. 


20 


91 


66/34 


Toluene 


1.0 


N1S (1.0) /TfOH (0.1) 




r.t. 


20 


64 


25/75 


CHgCN 


1.1 


CuCl- 


(1.1) 




r.t. 


20 


80 


58/42 


1.1 


C(OTf)„ (1.1) 




r.t. 


20 


89 


58/42 




1.0 


SuCl q 


(1.0) 




r.t. 


20 


83 


40/60 




2.2 


I, (2.2) 




r.t. 


20 


92 


81/19 


EDA 


0.75 


ZnCl 2 


(1.1) 




r.t. 


20 


100 


25/75 




[0.75 


ZnC, 2 


(1-1) 




r.t. 


20 


100 


35/851 


(EtO) 2 P 


1.0 


ZnCl 2 


(1.0) 




r.t. 


20 


88 


20/80 




1.0 


2nCl 2 


(1.0) /A*C10 4 


(2.0) 


r.t. 


20 


92 


52/48 




1.0 


ZnBr 2 


(1-0) 




r.t. 


20 


80 


3Z/B8 




1.0 


Znl 2 


(1.0) 




r.t. 


20 


71 


30/70 




1.0 


BiC1 3 


(1.0) 




r.t. 


20 


84 


20/80 




1.0 


BiC1 3 


(1.0) 




-69^ 


20 


53 


25/75 




1.0 


BiCl 3 


(1.0) /AgC10 4 


(2.D) 


r.t. 


20 


93 


53/47 




1.0 


B1CI3 
BiCl 3 


(1.0) /AgC10 4 


(2.0) 




20 


56 


26/74 




1.0 


(1.0) /AgC10 4 


(Z.O) 


r.t. 


20 


88 


57/43 


THF 


1.0 


BiCl 3 


(1.0) /AgC10 4 


(2.0) 


r.t. 


20 


68 


69/31 


EtgO 


1.0 


BiCl 3 


(1.0) /AgC10 4 


(2.0) 


r.t. 


20 


78 


58/42 




1.0 


BiBr 3 


(1.0) 




r.t. 


20 


67 


17/83 





(2) ROH = -/^PA*t/-;l/ 

1.1 MeOTf (1.1) r.t. 20 87 50/50 K 2 C0 3 
1.0 N1S (1.0) /TfOH (0.1) 
0.75 ZnCJ 2 (1.1) 

1.2 BiCl 3 (1.0) 

2.2 I 2 (2.2) r.t. 20 91 81/19 EDA 

[0 0 6 0] [312] 



r.t. 


20 


87 


50/50 


1.0 "C 


20 


85 


57/43 


r.t. 


20 


100 


22/78 


r.t. 


20 


76 


24/76 


r.t. 


20 


91 


81/19 
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(3) ROH = t -^fA»7A3-* 



0.75 
0.75 



(eq.) 



ZnCl^ 
ZnCl„ 



(1-1) 

(1.0) /AgCIO, 



(2.2) 



r.t. 
r.t. 



(min) 
20 
20 



turn R&mmoit m% 

(«) a/^ 

99 31/69 

100 75/25 Et 2 0 



(4) ROH-3*-=iU**/-» 



0.75 ZnCl 2 (1.1) 

0.75 ZnCl 2 (1.0) /AgClO^ 

0.75 ZnCl 2 (1.0) /AgC10„ 

0.75 ZnCl 2 

0.75 ZnCl 2 

1.0 BiCl r 



(1.0) /AgC10 4 
(1.0) /AgC10 4 
(1.0) 



(5) ROH = 3 U^x O-A 



0.75 ZnC, 2 

1.0 BiClg (1.0) 





r.t. 


20 


86 


22/78 


(2.2) 


r.t. 


20 


95 


42/58 


(0.5) 


r.t. 


20 


98 


44/56 


(2.2) 


r.t. 


1.5h 


100 


43/57 


(2.0) 


r.t. 


4. Oh 


94 


84/16 




r.t. 


3.5h 


79 


17/83 




r.t. 


20 


89 


25/75 




r.t. 


l.Oh 


72 


21/79 



Et 2 0 



(6) ROH = 



A- 
/ — <-y~ 



o o 



OBn 

OH 



0.5 ZnCl 2 (1.1) 



r.t. 



20 89 37/63 



(7) ROH: 



[0 0 6 1] 




BnO 



OMe 



0.5 


MeOTl 


(1.1) 




r.t. 


20 


60 


68/32 EDA 


0.75 


ZnCl 2 


(1.1) /AgClO^ 


(2.2) 


r.t. 


20 


81 


69/31 


[0.75 


ZnCl 2 


(1.1) /AgC10 4 


(2.2) 


r.t. 


Sh 


88 


65/35] (EtO) 2 


0.75 


ZnCl 2 


(1.1) /AgC10 4 


(0.4) 


r.t. 


3h 


86 


66/34 










* [|g3] 












m i 










(B) ROH 


Bzcr 
















BzO— 


OH 




























as 


mm 










(eq.) 






(min) 


(%) 


a/£ 


1.1 


MeOTf (1.1) 




r.t. 


20 ?? 60 


(a) &2 (0) 


0.5 


WIS 


(1.0) /TiOH (0.1) 


r.t. 


20 


76 


(a) A 14 (jS) 



[0 0 6 2] 



U64] 
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21 22 
m 2 -7>y~x<o^^*x:7W h*EOS^y^K<Dgsg«c 




iP(CMe) 3 



+ ROH 



BnC 

BnC 
BnC 




(eq.) 
Ph (CH^ ) OH 

(15) ZnClg (15) 
(1.0) 
(2.0) 



mm 



Cu(0Tf) z (1.0) 



TgQ 4 (1.2) 



Cyclohexanol 
(12) ZnC^ (12) 
(12) TeCl 4 (2.0) 



t - BuOH 
(12) 



TeQ 4 (12) 



3 0 - Cholestanol 
(LB) 



TeQ 4 (1.2) 





(min) 


(%) 


a/& 


r.t. 


20 


83 


51/49 


r.t. 


30 


80 


62/38 


r.t. 


30 


91 


97/ 3 


r.t. 


20 


83 


40/60 


r.t. 


30 


75 


90/10 


r.t. 


30 


80 


89/11 


r.t. 


30 


82 


98/ 2 



BnOs 

KM 

Bn °OM. 



(0.75) 



ZnC^ (12) /AgC10 4 (Z.4) r.t. 



7B 



[0 0 6 3] 



100/0 



[*5] 




BnO 



. + ROH 
QMe) 2 



^rP + a.-7-e/-^4A # CH 2 CL 2 



Bi 



Bnl 




BnO 



;GMc) 2 



(eq.) 
Ph (CH 2 ) 3 OH 



(1.2) 
(1.0) 



ZnCl 2 (1.1) 
TeCl 4 (1.0) 



r.t. 

ot: 



(rain) 

20 
l.Oh 



(*) 

70 
82 



a/ Q 

26/74 
19/81 



Cyclohexanol 
(l.Z) 



ZnCl 2 (1.1) 



r.t. 



20 



77 



18/82 



(si) int. ci. 5 ^jib^ mwa#^ fi 

C 0 7 J 9/00 9051-4C 
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